The colors of some living organisms assosiated with the surface structure. Irridesence butterfly wings is an example of such coloration. Optical effects such as interference, diffraction, polarization are responsible for physical colors appearance. Alongside with amazing beauty this structure represent interest for design of optical devices. Here we report the results of morphology investigation by atomic force microscopy. The difference in surface structure of black and blue wings areas is clearly observed. It explains the angle dependence of the wing blue color, since these micrometer and sub-micrometer quasiperiodical structures could control the light propagation, absorption and reflection.
INTRODUCTION
Lepidoptera ("scale winged") name describes moths and butterflies. The structure of the wings is very important for the survival functions of them, for example, being "cold blooded" butterflies depend on the external temperature and, as noted by P. Smetacek the wing structure have no muscles and small amount of veins and therefore the main mechanism to support a required temperature is using of the wings position to reflect the light upon the body 1 . The scales of butterflies could be observed even by optical microscope (Fig.1) .
Figrure 1. Optical photo of the scaled wing Naturally, the wings structure allows survive in wet weather, they have superhydrophobicity and self-cleaning properties 2 . The functional properties used as inspiration for micromechanical application 3 . The cleanliness of the wings surface also assosiated with morphology and demonstrates hydrophobic properties 4 . ) and are less remarkable 6 , and photonic structures are responsible for physical colors. Shining colors of butterflies are formed by structure of the scales. The structure of these scales defines by reflection, interference (quenching and intensification), scattering, diffraction. There is a difference in structure between the scales with chemical and structural coloration. Optical properties of wings surface are of interest for taxonomists since it a criteria for species distinguish 7 .
______________________
Wings morphologies of butterflies are attractive from developmental point of view 8 manipulate light application color displays 9 , reflection elements in laser diodes, photonic crystals 10 , solar cell, photoanode structure 11 , it is the base of creating new "nanobiocomposite" hybrid material 12 . Butterflies is one of the photonic nanostructures provided by nature, which can be used as substrates for replication in wide used bottom-up technologies for nanostructrues preparation such as sublimation, deposition etc. 13 .
The butterfly Morpho Didius is a species from central-south America 14 and it was reported about Morpho butterflies scales at previous studies and was noted the ridges presence on the wings scales 9, 15, 16 and presence of different dimension photonic structures.
EXPERIMENTAL RESULTS
Wings scales surface of Morpho Didius butterfly were investigated by atomic force microscopy (AFM). AFM allows scientists to inspect not only the stucture but to observe real 3D shapes of the surface (Fig.2) . Scanning probe microscope Ntegra Prima (NT-MDT production, Russia) was used in tapping mode. It is a powerful tool for measuring of the surface topography parameters at micro and nanoscale. The quality of image and precision of topography parameters measurement depends on right choice of cantilever with tip. HA-NC probes less than 10nm [17] were employed for topography scanning. Pieces of black and blue areas of wings were scanned at different magnifications and figures 2 a-d visually demonstrate the difference between the scales structure. Both cross-section are periodical but differ in shape. It was revealed that the size of the peak is smaller for black color scale in both along the ribs and across the ribs directions. Application of new modern methods for surface investigation with submicrometer opens new perspectives for investigation of butterfly wings scales. Surface periodic structure is important in optical properties characterization. One can note the irregularity of ridge structure. This feature allows to eliminate the objectionable optical phenomena between the certain range ridges.
CONCLUSION
This study describes the correlation between the color and the structure of the Morpho Didius wings scales. AFM data details Morpho butterflies scales structure. The AFM images demonstrate the periodic structure (diffraction lattice) in two dicrections. AFM shows clear difference in color scales structure and the black and blue color scales have different density and shape of ribs. Cross-section analysis of AFM images provides the visually information about topography.
